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Jntroduction
 

This paper describes most of the up to date information with respect
 
to the Cropping Systems Research activities in the different sites in Sri
 
Lanka. The bulk of the information referred to is mostly the continuation
 
of the work that was reported during the last working group meeting held
 
in Los Banos. Of the different research sites, Walagambahuwa and Katupotha

which were started in late 1976 are running into the third year of 
activities.
 
It is clear from our paper that the problems of first order of priority are
 
already being sorted out and we concentrate mostly on the component tech
nology aspects in improving individual crops or cropping patterns. The
 
economic monitoring program has really highlighted the resource based
 
problems and now we are moving on 
to another aspect of understanding better
 
the environment by employing a ft I1 time researcher on social aspects in
 
the given environment. Katupotha site is very close to completion having
 
accomplished the objectives anticipated in 
the program.
 

The rest of the research sites, Paranthan, Bandarawela, Angunukola
pelessa and Mannar are progressing well. Major emphasis is laid on the
 
fully irrigated areas covered by the Mahaweli l)iversion Scheme. At the
 
moment most of the work carried out in this site is directed towards better
 
understanding of the problems as dlocumenting the
as well identified problems
 
whirh shall iatutre into a full fledIdged cropping :;yStcLw; program.
 

A:s the project area covered by the network of the Cropping Systems 
Program is vivid physically as well as biologically, each location has had
 
to develop its own objectives and respective methodologies of operations.
 
This has directed us towards more location specific problem oriented
 
research within the overall program objectives. 1% progress rports of
 
individual locations are reviewed accordingly.
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M. Silva and S. Thevianathan. The author wishes to acknowledge the valuable
 
assistance of G. Banta of 
IDRC and l)r. R.L. Tinsley, IRRl Agronomists as 
well. 
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Walagambahuwa 

third year of the project activities, with the
 This is the 

intensified cropping patterns for the tank
 

objectives of evaluating more 
the Dry Zone of Sri Lanka. Major objective 

bascd agricultural system of paddy below 
is to utilize the rainfall to raise a crop under the field 

byfor 	a second or third crop 
the 	 tank and conserve water in the tank 

All 	 the farmers in the
rainfall pattern.in thematching the crops 	 Monitorthe 	 project activities. 

village (45 families) are involved in 	
are beingwell as the economic) 

Ing 	 the farmer activities (agronomic as 

continued.
 

site in farmers' was 	 tested at the 
component technologyFollowing 


in the first season (Maha):
fields 

applicationN-fertilizerto varying levels of
1. 	 Response of paddy 


in different land classes (labl le X)
 

on week
of plant population and chemicals 

2. 	 Complimenetarily 

X).
control (Table 

the 	 field: 
The 	 following studies arebeing carried out in 

Yala paddy cropuse 	of water forthe consumptive1. 	 Determine 

taink system.
undler mli nor 

of power in land 
2. 	 Effect and economics of three sources 


preparation performances.
 

of labor and land resources profiles with the 3. 	 Comparison 

previous profiles.
 

of the total cropping pattern.
4. 	 Economic evaluation 

water balance 
also beQini carried out to d,,termine the total 

Studies are 
of A minor tank. 

Economic Studies 

same sample of 
invest igatton was continued with the 

Economic 
Lt consisted of 	 aspects, the first to 

as the previous 	years.farmers 	 ofwith a viewused especially 	 laborresourcesyhc 	profiles ofmake 	 pattern and secondly 
on the consistency 	 and stability of the 

highlighting 
use resources.for the of

the 	overall returnsto evaluate 
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Cropping Pattern
 

The first rice crop was successfully raised in the Puranawela making
 
a maximum use of the rainfall using the shortage variety Bg 34-8. In
 
other paddy lands such as Akkarawela and Olagam, Maha season rice was

cultivated in early January according to the 
 traditions (Table 1). It
 
is striking to note that the total 
paddy land cultivation amounts to 60% 
in extent, thus showing a marked shift from previous years where the
 
situation was the reverse. In Maha 
 78/79 the average extent of paddy

land was approximately I hectare of which the proportion in Puranawela
 
was only 18%. A 30% reduction in the extent of chena cultivation was
 
evident. This could be partly 
 attributed to the delayed unfavorable
 
rains in 78/79 and partly to the unattractive prices for upland crops

particularly chillie, compared 
 to paddy. The popularity of chillie in
 
chena has decreased 
 from 35% in 76/77 to 13% in Maha 78/79 (Table 2). 

labor Use 

The labor use pattern over the Naha season is given in chart 1. 
The two peak pattern is clearly seen however, the whole profile is
 
shifted by four weeks in the case of paddy 
 due to delay in Naha rains
 
compared to the previous years.
 

The average weekly allocation of labor for agricultural enterprises
was 42 hours (Table 3) comparing with Naha 77/78. It is striking to note 
that although the extent of cultivation of rice is 60% of the total the 
amount of labor allocates was only 43%. 

Crop Income and Economics of the Crnos 

The harvest data on 0lagai paddy is not available as threshing is 
not completed. Excluding the Olagam paddy the gross income from rice 
and upland crops almunt to Rs. 2345/- of wh ich 77% is (ontributed by
rice. The crop income per month amounts to Rs. 390/- (excluding Olagam)
in the Maha 78/79. This is compa rable to Nlahai 77/78. 

The cost and returns for the use of rt'vsotLres in paddy and main 
upland crops are given in Table 4. Puranawela rice appears to be 
attractive in terms of returns to resources. An evaluation of the over
all pattern will be made after the second crop. 
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ni trogen fertilizer on yield
Effect of (Iifferent levels of

Table (X). 
(land element C) variety Bg 34-8.
 

60 N 90 N
Levels of nitrogen 0 N 30 N 45 N 75 F 


N-kg/ha
 

4.203 4.4323.703 3.6422.945 3.615Mean yield T/ha 

and method of weed control on 
The effect of plant populationTable X. 


kg/ha.yield rice - seed rate 

100 150 200 Mean 

kg/ha kg/ha kg/ha 

Hand weeding after 2.839 3.840 3.127 3.286 

No weeding 3.694 3.660 3.526 3.626 

MCPA 32A43/a," 2.571 3.830 3.503 3.301 

3.4 IWA 3.915 3.280 3.908 3.701 

Mean 1 3.254 3.652 3.516 
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ANOVA
 

Source of Degrees of 
 Sum of Mean Observed Tabular
 
variation freedom 
 squares squares 
 F 5% 1%
 

Block 
 3 1.041 0.347 .635 3.29 5.42
 
Treat 
 5 5.453 1.094 1.996 2.9 4.56
 

Error 
 15 8.200 0.546
 

Total 23 14.694
 

Yield of paddy - 2.985 + 0.0154 (N) 0-90 kg/ha
 

r - 0.579 (Significant at 5%)
 

ANOVA
 

Source of 
 Df SS MS Observed Tabular
 
vnrla t i on F 5% 1% 

Block 
 3 3.203
 

Rates 
 2 5.597 2.798 
 4.119* 3.29 5.36
 
Metlhods 
 3 6.079 2.026 2.992* 2.89 4.44
 
la Lte aid me uds 6 1.157 0.192 .283 2.39 3.40
 

Error 
 33 22.324 0.677
 

Total 
 47 38.296
 

LSD Rates - 0.6859
 

LSD Methods - 0.5940
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cultivations in Walagambahuwa
1. Paddy 	 land and highlandTable 

Maha 78/79.
 

TOotaINo. of 

parcels llectare %


Farmers 
No. % 

Puranawela 19 95 56 3.56 10.7 

Akkarawela 8 40 9 3.42 10.3 

Olagam 18 90 33 12.78 38.6 

Chena 19 95 26 11.17 33.7 

Homestead 8 40 4 2.20 6.6 

33.13 100.0 
Total 

of major chena crops, 20 families 
Table 2. 	Extents and yields 

Maha 78/79. 

Mean yieldExtent 
la %kg/ha 

1387
3.31 29.6
K rakkan 


2.1 1 18.9 	 714
Cowpea 

653
1.03 9.2
Soybean 


1.941.44 12.9
Chil lie 
18191.72 15.4
Paddy 


-13.9
1.56
Others 


11.17 100.0
Total 
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Table 3. 
Mean weekly labor allocation Walagambahuwa Maha 78/79.
 

Hours
 

Puranawela 
 5 11.9
 

Akkarawela 
 4 
 9.5
 

Olagam 
 9 
 21.4
 

Chena 
 19 
 45.2
 

Homestead 
 5 
 11.9
 

Total 
 42 
 100.0
 

Table 4. 	Mean costs and returns of main crops - Walagambahuwa
 
Maha 78/79.
 

Puranawela 
 Kurakkan Cowpea
 

Family labor (m.d.) 
 106 	 115 167
 

Hired labor (m.d.) 9 -	 _ 
Cash costs 1267 
 45 168
 

Crop yield 2705 
 1118 824
 

Crop value 
 5304 	 1287 
 3992
 
loLa I c ost s 2329 	 1195 
 1838 
Return over cash costs 4037 1242 3824 

Return over all 
variable costs 
 2974 
 92 	 2154
 

Return/m.d. 40 11 23
 
Return/mp 
 4 	 3 13.8
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Katupota
 

Ba ckg round 

continuedResearch activities in Katupota are
The 	 Cropping System 

in the two raintedthird successive yearto be concentrated for the 
namely Alakara and Moragane. Low yields

lowland paddy tracts 	
are 

asso
of the rice lands. The low yields are very often 

characteristic 
and 	 flash flood damages during heavy

with nutrient deficiencesciated 
the 	 new high yielding

in the Maha season in particular. Yet,rains the 	 two 
of rice are popularly cultivated in these lands under 

varieties 
Thus, plant nutrient studies particularly that of 

rice crop pattern. 

aspect of component technology. Further,
 

P205 Is considered an important 	 ofstress, substitution
in the upper land elements prone to moisture 


the dry season is given consideration in the
 
upland crop for rice during 


improvements.
cropping pattern 

Agronomic Studies 

78/79 marks a season with delaled but heavy rains
The Maha :eason 


unlike the previous two Maha seasons. This resulted in seasons 
the
flood
 

of rice crop particularly in 
always in the early establishment 

third time, yet with little 
valley bottom. Some fields were sown for the 


plots were damaged.
Several experimentalsuccess. 


at Maragane cooperated inAlankara and twelve 


the studies.
 
Fifteen farmers at 

effect of basal fertilizer (3-31-14) on the growth
1. 	 The residual 


and yields of paddy.
 

on the second crop
This study was initiated to evaLuate the effect 

were 
of rice of applation of fertilizer for the first crop. Three rates 


rice crop.
tried with 62-355 as the first 

yield (kg/ha).The following was the mean 

0 P205 187 kg P205 375 kg P205 

36144066Alakara 2710 

Moragane 3067 4601 	 4090 

79) 	 without
Bg 34-8 has been planted as the second crop (Yala 

arethe above plots. Observations on residual effect 
any P2 05 in 

being made.
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2. 
Response of paddy varieties to application of P205. This was
 
an observation trial without replications and the varieties used were
 
Bg 400-1, H4 and Bg 90-2.
 

P205
 
Variety 0 kg/ha 78 kg/ha
 

Bg 400-1 2075 
 2850
 
H4 
 895 
 3132
 

Bg 90-2 962 
 1345
 

The trials Lt ioragane was damaged by flash floods.
 

In plots where no P20, was applied, the rice crop showed uneven
growlh), low till enng and short Furtherstature. tile flowering and 
harvesting were delayed by two weeks compared to the plots treated
 
with P 05 .
 

3. Effect of plant density of rice on the weed growth and yield.

Five seed rates 
viz, 100, 150, 200, 250, 300 kg/ha were used with the
 
variety 62-355.
 

This trial is repeated in the Yala season as the maha season crop 
was damaged. 

Crop Pattern Monitoringj Studies 

Systematic evaluation a selectedof few rice-based cropping patternswere initiated in the Maha 78/79 season. The selected patterns are: 

a. Upper land elent at Alankara 

I l 34-8 - C:OWI)0 a 
2. lip 34-8 - Green gram 
3. Hlg 34-8 - Groundnit 

b. Lower land elements at Alankara and Moragane 

1. Bg 34-8 - Hg 34-8 
2. Bg 34-8 - Bg 34-1 
3. Bg 34-8 - 62-355
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is as follows:
the first crop (Bg 34-8)
The yield performance of 


Land Elements
 
Valiey BottomUpper Slope 

2773X 2825 damagedAlankara 

36.0
-CV 31.4 


2318 	 damaged
Moragane X 	 

- 18.4
CV 

130 kg/ha and the fertilizer
 The rice crop (Bg 34-8) was dry-sown at 

A conclusive evaluation of the
 

were applied at the recommended levels. 

crops are harvested.
 

patterns will be made after the second 

Economic Studies
 

were geared to monitor the resources use profiles,
The economic studies 

economic of 
evaluation of the designed cropping patterns and the overall 

were made to assess the impact of manage-
In addition attemptsproduction. two vil ae-.,also to compare theand returns andment application of yields 

two years informntion.using the past 

the size of farm operated hardly any differences is found from 
As for 

lands operated by Alankara 
the previous years. 	 The average extent of rice 

the experimental
farmers remained at 1.47 hectares of which 60% was found in 

rice land was found Ln therhe 0.77 hectare
tract, while at Moraane 81% of 


in tenurial conditions was observed the sizes of
 
Mo ragane tract. No change 

not change appreciably ;and remnuilitnd in the
holings didhighland and coconut 


order of 1 hectare per family.
 

is 6 and family labor constitutes the chief 
T[lhe average family size 

65 hours 
force. The average weekly allocation at Alankara was around 

labor allocation at Alankara 
it was around 35. Around 40% of the 

while at Moragane 
the portion for Moragane is only 15%. Of the 

goes to off-farm work while 
production.

labor allocated to farming enterprice 80-85% has gone to the rice 

in the pattern of allocation years, a consistencyComprisLng the three 
when the weekly allocation to farming is 

labor was found. However,of 	
to the first year the allocation has 

was found that comparedconsidered it 
rainfall was heavy.

dropped by 40% in the second and 3rd years when the 

' i e l d ai. ReturnsC'o__mLa'isoilof 

seem to be stabilizedwere studied they
When the five seasons yields 

in differentdifference, if any
in these villages around 1-1.5 ton and the 


to flash-floods. At Morgane the
 
years seem to be caused by losses due 

level (1.6 tons/ha)
level is stabilized at the significantly higher 	 than 

at Alankara (1.1 ton/ha). 
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No significant difference in income from coconut was evident betweenthe villages as well as over the years. However, the income from off-farmwork seemed to be higher at Alankara than Moragane as expected. 

No significant difference in management Ievel s in termsinputs and cash inputs was found 
of labor 

between years conforming with the 
expectations. 

Economics of the Maha 78/79 Rice
 

Table 1 shows 
 the performance of the main rice varieties in thedifferent land elements. 
 Upper land elements gave higher yields compared
to the lower land elements where losses 
due to heavy rains and flash floods
were drastic. 
This led to low income from paddy 
lands at Moragane in particular (Table 2). Paddy 
income at Alankara was twice as high as 
at Moragane.
The monthly income at Alankara and Moragane were 
Rs. 617/- and Rs. 375/
respectively. 

Table 3 shows the 
costs and returns of s~li(v.ssflj cultivation of
rice as 
in Mlaha 78/79. Inspite of the 
lower yields the returns to laborand cash 
inputs were high bec'ise of the generally lower leve I "f appli
cation of these inputs. 



- Maha 78/79.
Fable 1. Performance of rice varieties in the different lanA elements 


Over'I.
Crest Slope Valley Bottom 


No. of Mean yield No. of Mean yield No. of Mean mear. Leld
 

farmers kg/ha farmers kg/ha farmers yield kg/ha
 

ALANKARA
 

1755 5 1290
Bg 34-8 5 2485 6 1838
 

1322 1 767
Bg 94-1 1 1020 8 1236
 

2 1175 1243
Bg 90-2 1 2484 1 1380 


1196 1558
All varieties 2276 	 1499 


MORAGANE
 

- 2069
- 9 2069 -Bg 34-8 


7 1763  - 1763
Bg 94-1 	 

- - 1935  - 1935
All varieties 
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Table 2. 
Mean farm income at Alankara and Moragane Maha 78/79.
 

Alankara 
 Moragane

Rs. 
 Rs. 

Paddy tract 
 1079 
 29 
 582 
 27
 
Other paddy 
 733 
 20 
 279 
 13
 
Coconut 
 865 23 
 1051 
 49 
Off farm work 
 1025 
 28 
 229 
 11
 

Total 
 3702 
 100 
 2141 
 100

Rs/month 617 - 357 -

Table 3. Mean labor and cash use and return in a hectare of rice 
in Maha 78/79. 

Alankara Moragane 

Labor (m.d.) 

96 
 109
 

Cash costs (Rs.) 737 
 818
 
Yield (kg) 1.558 1935 
Gross returns 2960 3676 
Return over cash costs 2223 2858 
Return over all
 

variable costs 
 1263 
 1768
 
Return per rupee cash


investnleit 

271 3. 16 

Return/man day 23 26 
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Mahawel i
 

The Cropping Systems analysis of the Mahaweli is designed to provide
 
a primary data bank of what is actually occuring on farms in the Mahaweli. 

The immediate objectives is to systematically observe the operational 
activities of farms in the system, compare this to the established norm 
for the system and estimate wether deviations from the norm are the 
result of shaking down of newly settled land or moie fundamental causes. 
To do this a statistical sub-sample of nine randomly selected farms was 
made from each of six settlements within the Mahaweli Scheme. The 
settlements were selected to represent new settlements from IHarea with 
24 acre paddy allotments and contrasted these with old 5 ac and 2 ac 
settlement scheme from Polonnaruwa. From each scheme the sampling was 
paired to provide a sample set from two areas located several miles 
distance along the same main canal. The scheme selected were: 

New Areas 

H1 304 with 2Y ac allotments 
II2 306 ) 

Old Areas 

Minneriya D 13 ) 

Minneriya D 28 )with 5 ac allotments 

Kaudulla Tract 2 ) 

a Tract 6 )with 2 ac allotmentsKaidul 

The two new H area scheme also represented different settlement 
dates. 304 was initially settled for Maha 1976, while 306 was settled 
for Yala 1978. A micro catchment of each scheme was identified. The 
individtual farms within the micro r/itchuent were listed as to anticipated 
soil type. Th'ree from each soil type was then randomly selected from 
each group s(o that each set )f 9 farms were blocked according to soil 
type. A system and format was designed to monitor the activities on 
the far.m on a weekly basis. The results were then graphi(ally prepared 
(Fig. MI, M2, M3) for analysis and standarized to water issue date and 
expressed on weeks after water issue. 

For the Malha cult i vat ion tIme water issue runs for approximately 
five months with an encouragement to grow a 4 or 41 month crop for which 
Bg 11-1l is recommended. For the areas studied the water issue coimmened 
in mitd to late October, shifted to rotational in mid to late November 
and all terminated on March 20 (Table MI). 
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Th, crop establishment is summari:ed in l';ible M2. The stummary
shows the percent of seeding done wlichiWNW' ,,,li: 
 :;nJif,
nof nurrseries
broadcasting and percent of land prepa red. Ibis; is rec orded for weeklyintervals from week I4 to 
week 1 11. It is tlen summarized in terms

of time span by the absolute span or outer limits. This 
corresponds

to the interval between the 
first and last farm 
or fraction of a farm
are seeded or established. In addition a //9 
inniler limit is also used.
This simply removing the equivalent of one 
Farm frm thel Inliling andone from the end. 
 'l'bis is designed to reimove liy wild :illlii lits pickedup in the sampling procedures. This is roughIv 'in 807 confidence spanand would be a better mLeasuremenit for plann ii, and Nidjisttmeit purpuses
than provided by the outer limits.
 

The results 
in Table 2 indicat~e waterthat lit a issue c'l;inget From
continOts to rotatiional iiiost a reils had less [lii ')0/ of ttie last 

d 


established. Most of the lal 
was actual ly established 2 to '3weeks
after the rot at l mal i,ssin'I had roiitm. Tihe li:; c:;I ea WlI K'
established was 
Minneriya ) 13 essentLi~lly being completed 
in 15 and 16.Minneriya I) 28 lagged belinl by two week:;, lbnt t uivm mlo diapidly t" getcompleted. 
 The very rap!d rate at which Ith :reas becamii' est abl ishldwith a 2 weeks ti me lag between a i,'; woiulI stl' st a lossI Ille ;hift of 
a migatory work force from one1(2 the othelr toolkto place. 

The Kadulla tracts appea rud to start faste-r, but than move at amo re g radual un ifori pace oyvu'la broi "r we'k 

major difference between the 


aa iabout inte rVaIl wilb""lIii a 
two t racts. Given the smaller areasinvolved ihis would appealr 
indicativ of a slower powe-r source as discussed later, but also a more 
interval 
labor supply, perhaps operating


largely on an exchange labor bases. 
 Overall it was 
no more efficient

than Minneriya even 
though the Kaudlla allotment size was less than
 
half that of Minneriy .
 

The new Ifarea settlements were ev2i llore Sf) real! 1ot than Kadulla.
Ibis would probabl e icliplporary and 
the spread of' activit ie expected 
to collapse towards that 
or Kaudulla.
 

Down Can:al Effect
 

Table M2 also illustrates some of 
the difci,.uties tlha 
 Farmers
experience as they get 
Furl ter away from Itlhwater ';iircull'
(.il t liereliability of 
the water deininislhe-F. 'lhure ;ppeari-s to lhoa pelne
trend for later establi sment at IWi ller dit:;ancoe. ''llhis ic learly
apparent in the Minneriva and nv. IHarea saileltvs. It is less clear

for Kaudulla. 
 Of greate risi gnifific i :;s tie per'enit of [ie rn.abroadcast 
instead of transplanted. 
 This cleairly apparent iniall cases
Minneriya, Kaudulla and 
new II area. This appe;ars to be a correct ive 
response tc unsure water mak ing timing of transplant in.g less certain. 
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Soil Catena Effect
 

highly pronounced and most cases
The effect of soil 	catena was not 
too high for statistical significance. In allthe 	variability would be 


the 	 five acre allotments of Minneriya there appeared a slight trend for 

natural; more moisture enriched areas to be established earlier.the 
for a dip to occur 	for
In the Kaudulla and new H area, the trend was 


the imperfectly drained areas with both the well drained and poorly
 

drained being soils more delayed. A distinct down canal trend was also
 

For 	the yala this
apparent among the 	Minneriya and Kaudulla samples. 


soils effect is expected to be more intensive but perhaps the order 

reversed as proximity to the canal becomes of greater concern than 

natural enrichment. 

Variety Use
 

The variety used was overwhelmingly the recommended Bg 11-11 

variety used was Bg 34-8. This is an earlier(Table M3). The second 
maturing variety, 3 month. It was frequently used as a broadcast catch 

up crop when establishment got delayed well past the rotational issue 

18 or 19 and still mature beforedate. It could be broadcast up to week 

the water iss ue terminated. It is important to note that the 2 or 2'2 

acre farms in Kandmlla and the new 1Harea broadcast a large percentage 

land did 5 farmers Mimneriya.of their than the ac of 

Type of Operation 

Virtually all farmers irrespective of farm size or location divided 

the work into two nearly ,qual portions (Table L). For most farmers this 

was two nurseries and two transplanting. It is interesting to note that 

those farmers with 3 operation were concentrated among the smaller farmer 

area. The time lag between successive operationsof Kaudulla and new II 
in any farm was generally less than a week. This would imply the farmer 

one operationhad his activities well planned in advancr and moved from 

to another in an orderly manner. There dia appear a mild down canal 

further away areas had there lag times slightly longer.effect in which 
This is apparent in the Minneriya and the new H1area. It did not hold 

i area would appearfor Kaudulla. The extended time lag for the new 

largely a settling down effect that should disappear with time. The 

time lag within farms is generally less than the time difference between 

farms. This wonl d imply a mobiiLy or sharing, of resources such as draft 

power and/or labor forces, that move from one farm to the next. 
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Pouer Use
 

The 	evaluation of power used for each area made some clear separations
 
of allotment size and may indicate why the 5 ac allotments were equally as
 
efficient as the 2 or 2; ac allotment (Table MI). The 5 ac allotments
 
overwhelming resorted to tractors while the 2 ac larmer used buffalo. This 
is particularly noticeable in Polonnaruwa where the Minneriya and Kaudulla
 
area are essentially adjacent to each other and have been settled for
 
approximately equal periods with ready access to major roads and other 
infrastructure. Yet tractors just are not going into the Kaudulla area.
 
This may be an indication that the small farmers just cannot affort the
 
cost of tractors til lage and that uveral! operal ilons are slowedl down 
accordingly. The new 1 area was nearly evenly divided between tractors
 
and 	buffaloes with one farmer actually resorting to malmote. There did
 
appear a minor down canal effect in which the further away farmers resorted
 
more to )uflaloes and less tractors. This was trlelt both hilieMinneriya
 
and Kaudul 1a.
 

The project maturity of the crop generalily oIll owed .;e(.ding date and 
showed most of it maluring prior to trminall i o I witer in:;e ('le c M6). 
Actual harvest dates are still being checked, Wbutgeneral Iy they ocured 
slightly after maturity. This was because farmertnd to al low the crop 
to dry in the field before harvesting so it can he heaped without spoilage 
for up to 3 or 4 weeks after cui tting. It some xtenL the apparent delay 
between maturity and harvest: was less than expected because the crop as a 
whole appeared to mature about 2 weeks earl ier than pro jected. Crop cut 
data for the entire area showed an average of i.8 + 1.3 (Table M7). 

This was reasonable consistent between dit-fereuit areas. TIhie Ihighest
 
yield actually come from t:he newest area and may be a result of residual
 
fertility from the cleared jungIle. There was no aplparenit ef[ect of soil 
type on yield, with each soil type having the hi ghest and lowest yield 
within an area twice. This would indicate the I)lanktting affet of fully 
irrigated systems to reduce natural soil diflference within a catena. 

Summary of Maha_
 

1. 	Although nurserys were planted most of tlthe land was not 
established until two to thiree wceks after the rotationial 
water issue began. 

2. 	 lowever, because the notrsvct-ys were siwn prior to rot ationl1 
issue anzid the crop was matiirIng laster tian budgeted Imost 
of the cro) would ma ture before the waltr issue term iniatud. 

3. 	Areas further From the water source tended to bt later in
 
crop establishment than those closer.
 



Table Ml. Mahaweli Maha 78/79 water issue summary.
 

Area Initial Issue Rotational issue Final Issuea /  Duration Weeks
 

Minneriya
 

D13 + D28 October 15 November 15 March 20 23
 

Kaudulla
 

T2 + T6 October 15 November 15 March 20 23
 

111 304 October 27 November 27 March 20 / 21
 

306 October 27 November 27 March 20! 21
H 2 
221
 

a! Extended to April 14.
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4. 	 Further away areas broadcast more area than those closer. 

5. 	Further away areas tended to have larger time-lag
 
between successive on-farm operations.
 

6. 	Further away areas tended to use more buffalo power in
 
contrast to tractors.
 

7. 	The 2 ac allotment farmers were no more efficient in crop
 
establishment than the 5 ac farmer. It anything the 5 ac
 
were more efficient.
 

8. 	The 2 ac farmers broadcast substantially larger percent
 
of 	 there land than 5 ac farmer who transplanted more. 

9. 	The 2 ac farmer used sunstantially more buffalo power
 
compared to tractor power used by the 5 ac farmers.
 

10. 	 The entire area averaged 4.8 1/ha with no apparent soil
 
interactions.
 



Table M2. 
Mahaweli Maha 78/79 crop establishment summary.
 

Area 
 Issue Weeks
A 14 15 Outer Limit 7/9 Inner Limit16 17 18 19 101 11 Weeks Span Weeks Span
 

Minneriva Seed 
 93 100  - - 12-15 4 12-14 3 
67a
D13 Land 11 
 93 100 - -  - 14-17 4 15-16 2
 

Minneriya Seed 38 82 91 
 97 - - 100 - 12-110 9 14-16 3
 
D 28 Land 0 20 22 60 91  100 - 15-110 6 15-18 4
 

Kaudulla Seed 83  - 89 94 -  - 11-18 9 11-14 
 5
 
Tract 2 Land 33 53 61 89 94 
 - - - 11-18 9 14-17 4
 

Kaudulla Seed 39 
 88 100 . .
 . . . 11-16 7 
 11-15 6
 
Tract 6 Land 38 
 50 61 86 100 
 - - - 14-18 5 14-17 4
 

- 1 30A Seed 44 67 
 77 95 100 
 - - - 10-18 10 13-17 5
 
Land 22  44 73 89 
 - - 100 12-111 10 
 14-18 5
 

- 2 306 Seed 47 50 - 73 
 82 87 100 - 11-110 11 12-18 7
 
Land 14 22 43 69 78 
 82 93 - 13-113 11 14-110 7 

a 

Underscored week indicates week in which 50% land establishment was surpassed.
 

-a
 



Table M4. Mahaweli Maha 78/79 crop establishment style summary. 

Area A TP I BC 2 TP Types of Operations
a 

2 BC TP + BC Any 3 Any 4 
Time lag between 
Nursery Land 

Minneriya
D13 

Minneriya
D28 

Kaudulla 
T2 

Kaudulla 
T6 

H 304 

H2 306 

1 

2 

1 

Number of Farmers-----------

8 

8 1 

3 2 1 

2 1 2 

6 1 1 

1 1 2 

2 

2 

3 

---

0.8 

0.5 

0.8 

0.6 

1.2 

3.4 

Weeks--

0.7 

0.8 

1.4 

0.8 

1.5 

2.4 

Total 1 4 28 6 6 7 

Number of farms with single operation 
Number of farms with double operation 
Number of farms with trible operation 

-
-
-

5 
42 
7 

a TP 

BC 

- transplanted 

- broadcasting 
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Table M5. Mahaweli Maha 78/79 crop establishment power sumiary. 

Area Tractors Buffalo Malmote 

----------- Number of Farmers 

Minneriya 7 - 2 wheel 

D 13 2 - 4 wheel 

2 - 2 wheel 
Minner iya 

D 28 4 - 4 wheel 3 

Kaudul I a 

T2 2 7 

Kaudul Ia 
'T'6 9 

II 304 
5 ; 4 

II2 306 5s 3 



Table M6. Mahaweli Maha 78/79 crop projected maturity and harvest summary.
 

7/9 inner
Area 
 Issue Week 
 Out limit limit % mature
 
1 17 1 18 1 19 1 20 1 21 
 1 22 1 23 1 24 1 25 1 26 Weeks Span Weeks Span when issue
 

terms
 

Minneriya Mata 6 67 89 100 b -  111-123 6 121-123 3 100D13
 

Minneriva Mat 55b
- 6 - - 16 22 78 89 93 111-129 12 121-124 
 4 55
 

Kaudulla Mat
 
T2 14 
 - - -7 53 55 8 8b 94 - 115-125 11 120-123 4 88 

Kaudulla Mat - 5 -6 22 33 - 61b 94 100 - 118-125 8 119-124 
6 61
 
T6 

304 Mat 50b
H1 5 - 22 39 61 67 88 100 - 116-125 10 119-124 6 50 

H2 Mat 22b
. - - 48 58 64 80 - 119-129 11 121-126 6 22 

a Maturity as projected from seeding date based on Bg 11-11 as 41 months (19 weeks) Bg 34-8
 
as 31 months (14 weeks), Bg 90-2 as 4 month (17 weeks).
 

b Indicates week in which water issue was initially planned to terminate.
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Table M7. Yield results for Mahaweli studies I)y soil type. 

Area R1B'I IPI) LG!I If 

T/ha 

Miinneriya + + + 
D 13 3.8 - 1.6 (9)* 4.2 + 1.6 (6) 4.0 + 1.0 (8) 4.0 + 1.4 (23) 

D 28 5.1 + 1.1 (8) 5.1 + 1.0 (8) 5.6 + 1.3 (8) 5.2 + 1.1 (24) 

Kaudulla 

T2 4.8- 1.2 (9) 5.0 + 1.0 (7) 4.0- 1.4 (6) 4.7 + 1.2 (22) 

T6 5.4 - 0.8 (9) 4.3 + 0.4 (6) 4.5 + 0.2 (6) 4.8 + 0.8 (21) 

II1 304 4.2 + 0.8 (6) 4.3 - 1.3 (3) 5.5 + 1.1 (2) 4.5 - 1.0 (11) 

112 306 6.4 1.6 (6) 5.6 - 0.9 (2) 5.3 + 1.2 (8) 5.8 + 1.4 (16) 

Number in parenthesis is number of crop cuts in figure. 
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PARANTIIAN 

Descriptive Review: The Paranthan CGripi ,, Systems program is 
conducted on the "M;inawairi" IanIs or rainfrd Iands lormin, a ('ap on the 
northern part of the island, just prior to tie .ia Ifna Penninsua. The
 
area is essentially a series or old sand dunes an1(d clay 
 lagoons in which 
the sand dunes have been a lmost completely eroded and deposited on the 
lagoons to form an area of sandy sulrrfare soilIs, inlg rlain withI sandy 
c lay at varying dpvh;. Beinlg at the IIorthlerinr nd of tilt island ;nld thus 
furtherest away from the mountain hub in tie south, the HMnwari lands 
have the dryest climate in the country. The Maha rains from tie North
east monsoons are about average for the country, but the Yala rains from 
the southwest monsoons are extremely low and unpredi(table. This makes
 
Yala cropping on extremely questionahIle operation.
 

Overall EvaIluation 

The Mala rains were favorable, but not outside the variability to
 
be expected in the area. There was 
 a lighlht ge rminating shower in late 
September followed by "average" rains in Octolbur and November with nearly
double the "average" in December (Table P1). January was the only Maha
 
mnonth of subsatntiallv Icss haiin average irai-in;. Silie there was iio
 
diesel shtortage in the area this year, as there was tie previous year,
the lan(d was all dry prepare, prior to tie onset of the rains. Iis
 
was a direct result of the sandy surface soil in the area and can not
 
be repeated eisewhere in tlie couintry. 
 The pre onst land preparation 
allowed the faner to take advantage of the late Sept'embe r shower to 
get thIeir ent ire cr op estab lished . Eilghy pe rcent (if the area was thus 
planted within the first 10 days following the initial rain (Table P2).
This was th, fastest overall crop establ islhmennt in the island. It would 
chic rv fore, a ppea r t1111lecessary to expedit e tI is proc.edure with al ternative 
technology such as pre-ra in sowing and waiting or rains. The subesequent
favorable ra in1s made tie c'rop exceptiona Ilv good for tie a rea withI all 
overall average yield of better than 3 t/ha using the generally low
 
yieldiug but, stress lit t lerait variety 62-155.
 

No r Ii t -f'dYa )I t rlop was g',rown( e e,'lt'uI xle,r iiient I Ily. Tie general 
Yala practi.ed is to graze the stable with animalIs brought down from 
the JaffIna pvlliiisl a for the purpose and eotzieiit ratig sonme iltens ive 
vegetable cul tivat ion whenever water is available from either streams, 
lonlS o r (lu). we I s. 

Expq r men La r i Is 

The field experimulnts durinig Mahia volrcenLtratecl or varietal evaluation 
and fertility. The variety evaluation consisted of a ten variety trial. 
replicated on different land elements and a revo lving rep lica trial on 

http:practi.ed
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12 
farmer fields with each farmer growing two varieties strictly under 
farmer management. This was a good innovative appr,,ach b"l became
 
difficult to analysis. 
 In all the variety work was aimed at examing

stability over the micro-eiivironment. The les"its (Table I'3) showed
 
the mediam height varieties to be both higher yielding 
 and more stable
 
across micro-environments. The tall varieties didn't have tlhe yield

potential while the short varieties were 
less stable over micro-environ
ment. The results or. the variety trial were statistically ( olsistant
 
with the revolving replica farmer managed trials 
 (Table P4). This
 
again showed the tall varieties significantly low yield, and medliam
 
statured varieties more stable. Unfortunately the favorable rainfall
 
for Maha prohibits clear conclusions from being derived. This will
 
have to wait until there is Mah rainfall as adverse as this was
 
favorable. However, there is justification to conentration on mediam
 
statured varieties. In the farmer managed variety work a weed 
inter
action was picked up 
that showed an appreciable return to the farmer
 
hand weeding effort. The regression developed was:
 

Yield (kg/ha) = 2481 + 6.27 (hours weeding) R2 = 0.70 

and
 
Yield (kg/ha) = 4422 - 601 (weed index) R2 = 0.76
 

in whiclh the weed Iindex was a subjective raL ing between I and 5. The
 
fertilizer trial 
was a time vs rate of N trial (Table 175). This trial
 
showed significant diflerence only with control, 
so that time vs rate
 
had no effect as levels between 60 and 70 kg/ha. Apparently there is
 
io loss of N from heavy early application. This is prol)ablle because
 
any leaching is stopped by 
the clay in the stb soil, and remains
 
available to the rice.
 

Tie connclsiomi from tie Maha rice efort would appear, that the
 
things to concentrate owould be finding a more 
suitable variety for
 
the area and developing better methods of weed control.
 

The Yala "xper iments run into severe difficulties. Five upland
 
crop garden were established using sesame, green gram, cowpea and
 
groundnuts. Each garden was subdivided with half dibbed into the straw
 
and the other half planted after one land preparation with time tiller
 
on a four-wheel tractor. The yala season started on 
exceptional note

withI a good heavy slhower in early March that was 
twica "average" March
 
rains (Table Pl). Despite this good start only two 
of the five gardens 
provided a harvestable return. It was therefore, necessary to conclude
that Yala potential in the Manawari lands was questionable because of 
too harsh an environment. It would only he tlie exLreme exceptional Yala 
season that would have sifficient raiIns for a rainfed crop. The best 
laiid use would be to allow tLie aninials to graze, as Wlere gain or loss 
of weight would directly depend on the rainfall. Unfortunately the 
farmers get little return frrow Wle boarding aniimal is. Th other alter
native would he to encourage the development of the irrigated vegetable 
patches surrounding streams, ponds or wells. This may require developing a credit scheme to cover the cost of building well and obtaining an
 
appropriat s ize small lift punmp.
 



Table Pl. 
 Paranthan rainfall distribution evaluation by crop year (m.m.) plus 1978/79.
 

Season 
 M a h a 
 Y a 1 a
month Sept. Oct. Nov. 
 Dec. Jan. Feb. March April May June 


X 22 years 55.6 227.0 359.3 
 329.1 82.6 65.1 
 32.9 83.0 68.6 13.1 


Std. Dev. 51.3 108.7 195.1 231.6 
 99.4 97.6 31.7 48.8 51.1 20.8 


Coef. Var. 
 92.2 47.9 54.3 
 70.4 120.3 149.8 96.4 
 53.4 74.4 158.7 


1978-79 
 38 258 374 528 
 30 24 
 61 0*
 

* Through April 20. 

Table P2. Paranthan crop establishment for Maha 78/79.
 

Month 
 September 
 October
Week 
 35 36 
 37 38 
 39 40 41 42 43 


Week increment % 0.54 
 0 2.40 0.54 10.31 58.99 9.05 3.35
13.25 


Accumulation 
 0.54 0.54 
 2.94 3.48 13.79 72.78 81.85 95.08 
 98.43 


Rainfall (mm) 
 0 0 0 
 0 15 
 0 0 166 84 


July Aug.
 

28.5 39.3
 

43.3 56.9
 

152.0 144.7
 

44
 

1.56
 

100
 

297
 

Co
 wo
 



Table P3. Paranthan variety trial results across 
land elements - Maha 78/79.
 

_________ 

V Sandv wI/H2O 

62-355 2920 
Bg 75-148-1 1300 
F4 1080 
Karuppan 1900 

Bg 76-7233 4040 
Bg 401-1 3800 

Bg 33-2 3260 
Bg 94-1 2800 
Bg 304-2 3040 
Bg 280-1 3120 

X 2726 

SD 994 

CV 36.5 

2 way analysis of variance 

Land Elements
 
Clav w/H20 Clay w/H2O X SD C.V.
 

kg,,'ha
 

all Varieties 

2500 
2640 

2640 
2980 

Medium Varieties
 

3820 

5340 


Short Varieties
 

3780 

4860 

4400 

5040 


3800 


1077 


28.3 


1840 2420 a 544 
 22.5
 
1340 1760 a 
 762 43.3
 
2120 1947 a 794 40.8
 
2480 2453 a 540 22.0
 

2760 3540 b 684 14.3
 
3040 4060 b 1172 
 28.9
 

2380 3140 b 
 708 22.5
 
2200 3287 b 1395 44.4
 
2480 3307 b 987 29.8
 
2780 3637 b 1219 33.4
 

2342 2956
 

497
 

21.2
 

F value varieties = 5.59** df - 9/18 
 LSD varieties 1586 kg/ha

F value land element 
= 18.1"* df = 2/18 a, b indicate significance from highest mean.
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Table P4. 
 Farmers managed revolving replica varietal investigations
 
at paranthan Maha 78/79.
 

Farmer 62-355 75-148-1 
Varieties 

76-7283 280-1 401-1 94-1 

kg/ha 

1 
2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

-

2840 

-

-

2000 
..-

-
-
-

1900 

-X 
X 

2620 

-

2440 

-

1000 

560 
-

-

-

-

-

3250 

-

4200 
4210 

-

-

3400 

-

-

2580 

-

-
-

3420 

-

-
X 

-

-

3790 

-_ 
_ 

4260 

-
-

-

2220 

x 
-

3380 

-

4480 

_ 
4680 
3650 

-

-

X 

SD 

2247 a 

516 

1.655 

1029 

a 3887 b 

551 

3133 b 

479 

3423 b 

1068 

4068 b 

630 

F value 5.5** 

LSD 0.05 = 1267.1 

a, b indicate significant as 

mean at 5% level. 

compared to the highest 
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and rate o[ N at Paranthan Maha 78/79.
Table P5. Fertility trial of Lime 

XR 1 R 2 R 3Treatment 

1759 1359
1490 828 


3S7 9 2732 3043
 
0-0-0-0 


2877 


2696
 
VI-15-0-40 


2561 3105 	 2422 


2111 


0-15-15-40 


0-20-20-40 2939 2981 2677 

3208 32363560 2940
0-40-0-40 


2277 3012 2546 	 2615
 

2436
 
15-0-15-40 


20-20-0-40 2442 3042 1821 


x 	 2592 2777 2371 2580
 

Treatment represent N applied basal, 2,4,6 weeks after 
sowing.
 

F value 5.92**
 

LSD - 763
 

Control only one really significantly different.
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Report on Cropping Systems Programme - 1978
 

Regional Agricultural Research Station
 

Bandarawela
 

Around the elevation 1300 m there is about 5000 ha of rice land in
 
terraced mountain slopes and valleys. 
Of this about 500 ha is rainfed
and the rest 
is irrigable through stream diversions, which could be year

round or on 
an annual rotational basis.
 

The main rice growing season 
is January through June. However a

small area, scattered through out 
the up Country Intermediate Zone, is
 
planted to paddy around July, August.
 

Mostly raw milled 
red rice is preferred for consumption in the up
country intermediate zone. 
 So much so that 91% 
of the total rice lands

is put under red 
rice, 114 being the most popular variety, since it is

best suited for 
raw milling, and constitutes 87% of 
the total land area
tnder pladdy in the up coontry inllelmediate zone.
 

It is reported that 50% of the paddies are tilled manually using

mammoties, 49% 
by buffalo and 1% using two wheel tractors. It is also
reported that only 1%of the rive land is broadcast sown and the rest
transplanted. 
 Also it is said that only three fourths of the paddies
are weeded. Of the 
rice fields weeded two thirds is performed manually

and the rest using rotary weeders.
 

Soils and Landscape
 

The soils are predominently red yellow podzolics and the landscape
could be broadly classified into the following categories. 

1. Cently rolling suhdued I;indscape with very gently rolling narrow
valleys. It could be considered that the drainage would not 
be very good and water supply not assured. 

2. Moderately broad gently sloping valtleys with alluvial 
fill at 
the foot ol the mountains. Uplands may be terraced with 
assured irria t ion dr .and good ina , ,g 

3. Steep slopes with highi relief. These areas may or may not he
 
well drained especially when a perennial contour channel is
 
situated above 
the land under consideration.
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'x isting Crogpnl,I atter' 

and highland "lena", 
op te ill paddy fields, homesteads

Farmers ofField transplanting 
..ainly under rained conditions. 

the latter is 
as the low temperatures 

done mainly January through March 
rice is if rice is pla ited 

causes sLvriiityfrom January Lo Marchexperienced experienced in 
and minimum temperaturesThe maximumthis.earlier than 1). Figure 1 illustrates

level (Figureat a criticalthis region fluctuate cropping patterns
temperatures and the 

(1978) maximum and minimum isthe annual conditions. Itenvironmental
by the farmers in the prevailing ifadopted would yield higherMarch) riceplanted (February,obvious that later ideallyronment lI [actors are 

wind is not a problem as the other c(i 
yala rainswith thenot coinciderice and flowering does

suited for 
rice is always planted during

swept areas
(Figure 1). However in wind 

May hefore the blowing sets in
 
early January and harvested around late 


stages of the blowinlg peri d (Figure I).
 
the initialof during 

of vegetable is cultivated,
in the rice lands a crop

Subsequently areas since the
In the wind affected 

potato, bean or cabbage.usually would sometimesof vegetablea second crop
vegetable is harvested early 

October through December
 
same 
 land. Generally during

be grown, in the the restrictiveto intense rain and
fallow due
paddy fields are kept 

experienced.cool temperatures 


are cultivated
(except potato)
the "lena" during Mahn vegeLtabilesIn thlis region do practice

The farmers in 
onset of the monsoon.with the crop failsthe helief that if one

mixed cropping in
various types of pumpkin etc. 

corn, brinjal, cabbage,
succeed. Bean,some other would common featurethe heia. It is a 

s comllinationsare grown in vario ini 


in hena around I)ecember, January and the harvested tubers
 
plant potato
to planting during June/ 

ire used as seeds for paddy field 
(suitable si zed) 

July. 

Cond i t lonsSoc to-economicPresent State of 


and vegetables
is ma inly grown for (olsumption

the npcountryRice in region
 
The most popular vegetables grown in this 

cash inctIIL-.furnish immense 
These crol:; are cultivated amidst 

are potato, bean and cabbage. 
 low prices, overnightrecurrent 
difficulties and problems such 

as 
inputs

costs and unavailability of 
vegetable price, highfluctuations of 
 avenues,

peak demand, unsatisfatory marketing
during the time of 

from tle villages to the 
poor accessibil ity 

exploitation by middlemen, 
modes of transport and 

town, unsatisfactory
main roads and nearest deterare the major

produce. The followinig factors 
perishability of 

in up cointry intermediateset up the 
minants contributory to the economic 


zone.
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1. Land Holdings:
 

Generally in the up country land holdings are very small as
 
a result of fragmentation of limited land area. 
 Farmers may operate
 
one or more categories of the following types of land which may be
 
cropped in various ways.
 

i. Paddy land
 
ii. Ilighland - "Ilena" 

iii. Homestead
 

2. Labor Use:
 

Most of th farm operations are performed manually as the 
use of machinery is restricted by the terrain and the size of 
land holdings. aFamily labor and exchange labor constitutes 
major component in farm operations. 

3. Farm Expenses:
 

Labor, materials, rent, hire charges, transport, commission 
etc are the pri mary components of farm cxpenses and this is in 
turn directly proportional to the cropping intennsities. 

4. Farm Income:
 

Vegetables constitolte major the share of farm income. Cash 
returns vary depending on the nature of the crops grown and the 
cropping intensities which is in turn governed mainly by the avail
ability of irrigation watur. It has to be noted that high gross 
returns may not furnish greater net income. 

5. Credit and Indebtedness: 

Even under high levels of management with good yields there 
is high ofa percentage borrowing with the vegetale farmers due to 
varioos reasons. Credit providing organizations in the up country 
are: 

ii . R ra I ks 
iii. Nat iona I Banks 

iv. Vill age Merchant - "Mudalali" 
V. Comm i ss ion Agents 

vi. Nei, ghhors and ReIat ieVs 

It appea rs tIha t the re is a C(lose lik ht tweeni tile marketing agency
and the source of c re(dit as the roltLivator is in need of regular credit 
which is obtained from the marketinkg agency and he is obliged to sell 
his produce through the same marketing" ageIcy. 
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6. Handling and Transport:
 

There is no properly organized mechanisms 
for the transport of
 

Transporting is done mainly 
in
 

vegetables produced in this region. 
th most unscientific manner
 are packed in
The vegetables
lorries. 


and transported to the primary outlet i.e. Colombo and these remain
 

a day which enhances
lorry for about 

within the confinement of the 


As high quality
 
further deterioration resulting 

in heavy losses. 


do not obtain a premium price 
strict grading and proper handling
 

being adopted at present.
 
and transport methods are not 


7. 	Marketing:
 

an atmosphere of uncertainity
farmer operates in

The vegetable 


to how much he would get through the
 
he does not really know as 
as 


sales of his produce until the marketing agent informs 
him of his
 

Also the farmer
 
returns after disposal of the produce in Colombo. 


go through several
this has to 

does not accrue maximum benefit 

as 


turn make a profit. The following channels
 
intermediaries who in 


are available for vegetable 
marketing.
 

i. Commission Agent
 

ii. Multi-Purpose Cooperatives
 

iii. Marketing Department
 

iv. Marketing Federation
 

v. Village Fair
 

vi. Village Merchant - "Mudalali"
 

8. Price Fluctuation:
 

the perishable nature of vegetables 
produced in the up
 

Due to 
 Prices fluctuate
 
country drastic price fluctuations are experienced. 


the year, between days within 
a month
 

dramatically between months of 


one day, (Figure 2).
and even hours of 


- _ Country Intermediate 	Zone 
steins I'r(_rammePCroppng 

the up country intermediate zone
 
The cropping systems programme 

in 

a
 

a highly dynamic physical environment (Figure 1) and 

is executed in 


As we are dealii[g with highly
 
very complex socio-economic 

vnvironment. 

etc. where there is 

like cabbage, bean, potato 
perishable vegetable crops 


the alternate cropping patterns 
designed
 

no steady price (Fi gure 2), 	
fluctuating market.
 

maximise profitability within 
the 


should be geared to 


in this cropping systems programme 
at present is
 

The main objective 
rice. Altogether three
 

two crops of vegetahles after the 
to introduce 

This would be made possible by
the same land. 
crops per year in 
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introducing short aged cultivars of rice earliest planting (within the 
critical temperature regimes) and by cultural practices. There is a 
whole gammut of vegetable crops with varying age classes (Table 1)
available which could easily fit into cropping patterns. Albo a variety
of high yielding short aged cultivars of rice suited for this region is 
available to supplement the cropping pattern testing. 

Results of 1978 

Socio-economic Baseline Survey
 

The study site is a village called Idama situated in the Uvi
 
Paranagama eloctorate and is about 30 
 km away from Bandarawela. This 
village is composed of 116 farm familles. A bench mark socio-economic 
survey was conducted in July, 1978, where 105 farm families were Inter
viewed. The results reported on vegetable cliwi ltIon is that of the 
previous Yala season (Yala 1977). Salient points of this study is 
discussed below. 

1. Average Family Size:
 

The average family size in this village was 5.35 (individuals 
over 12 years of age). 

2. Land Holdings: 

The farmers in this village operate on one or more of tLh six 
categ ries of lands mentioned in Table 2. This table also shows the 
total extents of lands in the village operated by the farmers. It is 
observed that 93Z, 92%, 93% and 4% of the farmers operate lowland 
Irrigable paddies, three year puran, hena and homestead respectively.
Only 8% and 9% of the farmers respectively operate lands outside the 
village and rainied rice fields. 

A uuniqut feai ture initie up country and also in this village is 
tie small sizes oF the land parcels. Even though some farmers own 
large extents (more than I ha) individual holdings varying in extents 
from 0.025 ha ar, scattered in different parrs of the area. It is 
seen that there 82, 0.10 ha holdings and 37, 53 and 24 parcels of 
0.05 ha , 0. 20 1ha and 0. 30 iii,respec t i viI y. It w;is also obiserved
 
that a singie farner opt rate mort thain one paddy field 
 (Table 3) 
ranging from zero to 6 per far fIiami ly. Tihe iilmblher or holdings
 
operated by farm limilies is of importance especially as regards
 
to the distri bu i.on of labor. 
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3. Labor Use:
 

the farm operations are performed
h" this village majority of 

Only a very small amount of
 

by family labor and exchange labor. 

that. most of the hired labor used
 

hired labor is used. It was seen 


was for land preparaLion in paddy and potato and harvest ing of paddy
 

for various operations
The categories of labor used
(Figures 3 and 4). 

ii.li ated in those figures.

in paddy and potato production is also 

4. Crop Area and Averag: YM:id: 

the 48 ha of paddy land in the 
It was obsrved that in 1978 of 


to v'eget;blu crops. TIhe 
village 38 ha we:e planted 	to rice and 7 ha 

in the well drained lands. It should be 
vegetables were cultLivated 	

as

the three year puran lands were also planted to rice 

noted that 

1978 was the year of water issue to these paddies. Table 4 shows the 

their reported average 
extent of land cultivated Lo various crops and 


yields.
 

5. [arm Incoilm: 

The total gross income, of the sample under inves t i gation, 
This shows that
is shown in Table 5.
earned through different crops 

frurished the 

rice gave the highest gross income. However poLato 
The high figure of consumption
income to the farmers.
highest cash 

fatt that a certain amount ol
 

(38%) in the henai potato is due the 
for yala planting in
 

the hena potato is retained as sued ma terial 


the paddy fields.
 

At"nomic- -1nvesL.t itU.s 

se:ason was designed mainly

The experiments conducted during tLis 

two most popular
in farmers' flidc is, and the 
to understand the problems 
 Severalbean were lhostiu forI this plrpse.
vegetables, potato and 

in two drainage meibe'rs of theand bean were tes tedvarieties of potato 

soil since soi dIrainitage was cOnSid'tered an important factor.
 

Dra ia',Clotalto as Inlulenced by Soil 
1. Varietal Performance of 

coi dilu tl t o l ie p,ppIthpri;i WI ol" e e.vAkolTis expe ri ientwas 
in mode;ately

Col iban, Sequia, Iesiree and lp leware 

so ils (glcy layet r lo"ud be~low 100( cm) ;ud imiperleetly
the varkiti us 

well drained 

cia).drained soils (gley between 75 to 100 
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Results 

Sprouting of Mother Tubers and Tuber Yield 

The mean percentage sprouting of mother tubers planted was significantly superior in the imperfectly drained soils over that of the welldrained soils, (1% significance) (Table 6). However there was no significant differences in the yield of marketable tubers between varietiesor the soil drainage members despite the fact that there were significantly greater number of plants in the imperfectly drained soils.this instance Atit must he noted that a large percentage of rotten tubershad to be discarded while estimating yields, and this componentnegligible in wasthe well drained soils. So it may be that a higher tuber
yield could have been obtained in the imperfectly drained soils if rottingwas minimal which could have been achieved by proper drainage. Furtherinvestigations are proceeding in this line.
 

Size of Seed 
Potato and Yield "Conversion"
 

"Conversion" in this text means the ratio of potato tubers producedper unit weilght 
of mother tubers planted. 
 This factor is considered
important due to the very high 
cost of seed potato. The varietiesin this experiment had different sized tubers 
used
 

(Table 7) and indicatesthat the 
tubers of Col iban and Sequia weighed twice 
as that of Desirue
and Deleware. 
 The conversion factor of Desiree and Deleware are significantly superior to Coliban and Sequia showing that even with smallerseed tubers equally comparable tuber yields could be obtained.
 

2. Varietal 
Evaluation of Bean Influenced by Soil Type
 

Four varieties of bush beans Top crop, Wade, Canadian wonder
and Contender were 
tested in moderately well 
drained soils and
imperfectly drained soils. 
 In the imperfectly drained soils the
crop suffered severely due 
to 
root and vollar diseases, especiallyin soils where the gley layer was 
found around 60 cm, resulting in
high yield depressions. Consequently a two 
to four frold yield
increase was 
obtained in the moderately well drained soils 
(Table 8).
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Angunukolapelessa
 

l e 
Systems Program at Angunukolape ssa ,overs tie 

Our Cropping acres of landshall develop 500,000
Udawalawe Development Scheme which 

The research officerat its completion.for irrigated agriculture 

Research Station has acquainted himself with the
 

attached to Regional 
The program is still

the baseline survey.completedenvironment having 
Few trials were conducted within 

the
 
of development.
at initial stage 

the last Maha season (1978/79). They were 
duringresearch station 

and also cotton
 
mostly varietal screening with respect to paddy, 


varietal experiments too were conducted in addition to green gram and
 

season this programDuring the coming Maha 
few other introductory crops. 

with farmer
into a c ropping systems program

is expected to mature 

participation.
 

Manna r 

This is still in an infant 	 stage, isolated in a major rice growing 

is muLch similar to Paranthan. However, 
rainfall distributionarea. The geerallarge network of tanks. The 

the rainfall is supplemented by a 


for the area is rice in Naha followed by another crop
 
cropping pattern 

But the Maha rice crop is grown below the tank whlereas 
of rice in Yala. 

also consiitself. There is a 
the Yala crop is grown in the tank bed 


thesetube wells. Most of 
water utilization using

derable amount of deep 
the salinity level of 

tube wells are a problem during the dry spell as 

time of the year. Our program at this location 
water goes up during this 

the date of plant
tank water by advancingtowards economisingis geared Also well 

ing in Maha so that the rainfall is tapped to the maximum. 


is being undertaken 
 in order to study and 
salinity monitoring program 


since this is an alarming rate of
 
understand the danger involved 

last Maha season varietal
D)uring the 

expansion of drilling tube 	wells. 


in the nearby 
program with paddy cultivars was condtcted 
testing 


the field during the
 
government farm. lighland crops program is in 


start in the oncoming
 
Yala season. Farmer Cooperator program will 


Maha season.
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